Carbonyl stress-induced 5-hydroxytriptamine secretion from RIN-14B, rat pancreatic islet tumor cells, via the activation of transient receptor potential ankyrin 1.
Methylglyoxal (MG), a highly reactive dicarbonyl substance, is known as an endogenous carbonyl stress-inducing substance related to various disease states. Irritable bowel syndrome (IBS) is one of the most frequently encountered gastrointestinal disorders and MG is considered to be its causal substance. An increased serum 5-hydroxytryptamine (5-HT) level is related to IBS symptoms and the majority of 5-HT originates from enterochromaffin (EC) cells in the intestine. Here we examine the mechanisms of MG-induced 5-HT secretion using RIN-14B cells derived from a rat pancreatic islet tumor since these cells are used as a model for EC cells. MG increased the intracellular Ca(2+) concentration ([Ca(2+)]i) and 5-HT secretion, both of which were inhibited by the removal of extracellular Ca(2+) and specific transient receptor potential ankyrin 1 (TRPA1) antagonists. MG elicited an inward current under voltage-clamped conditions. Prior application of MG evoked reciprocal suppression of subsequent [Ca(2+)]i responses to allylisothiocyanate, a TRPA1 agonist, and vice versa. Glyoxal, an analog of MG, also evoked [Ca(2+)]i and secretory responses but its potency was much lower than that of MG. The present results suggest that MG promotes 5-HT secretion through the activation of TRPA1 in RIN-14B cells. These results may indicate that TRPA1 is a promising target for the treatment of IBS and that the RIN-14B cell line is a useful model for investigation of IBS.